refraction, and heat flow data, geologic mapping and paleomagnetic study of the Queen Charlotte Islands, modeling of gravity anomalies and flexure of the Pacific plate, and reconstructions of sea level during the last glacial retreat suggest that a rethinking of lithospheric interactions along the QCF is in order. The regional implications of this work are combined with new multichannel seismic reflection data and gravity models across the northern QCF to infer that compression is most likely accommodated by deformation within both plates and that the QCF continues to accommodate most of the strike-slip motion.
Overview of Regional Tectonics

Queen Charlotte Fault
Between the Tuzo Wilson Seamounts and the Alaska border the QCF is clearly imaged by GLORIA side-scan data as a distinct line in the seafloor [Bruns et al., 1992] ; the QCF between 54 ø and 55øN is shown in Figure 2 . In the northern region, where the multichannel data were collected, two linear segments can be observed; the northern segment strikes 338 ø, and the southern segment strikes 328 ø . The difference in angle 
Plate History
The tectonics of western Canada are dominated by the boundary between the Pacific and North American plates (Figure 1) . Relative motion between the two plates has been dominantly .strike slip for at least 20 Myr, if not 45 Myr [Rohr and Curtie, 1997] with a component of transpression in the last 5 Myr. Prior to 45 Ma the plate boundary was a subduction zone, but its configuration and history are poorly known. A single fault, the Queen Charlotte Fault, is thought to take up most of the past transcurrent motion; distributed deformation may have occurred during Miocene extension [Rohr and Dietrich, 1992] . Pliocene inversion of Miocene basins indicates that compression was distributed across the continental margin over a width of at least 150 km [Rohr and Dietrich, 1992] .
The amount of predicted compression changes along strike because of the angle of relative motion and changes in strike direction of the QCF. The difference between the strike of the Queen Charlotte Fault off Moresby Island (320 ø, Figure 1) Figure  6a ) and was followed by broad folding and tilting up to the west which included Pliocene postrift sediments. Strike-slip faults and flower structures cut the folds. Glacial scouring and fast tidal currents have planed off the upthrust sediments ( Figures  6b and 6c) ; only the northernmost basins (e.g., Figure 6c ) are seismically active [Bird, 1997] .
No quantitative work has been done to assess the uplift history of the Queen Charlotte Islands, yet their topography and geology indicate uplift which increases southward along Line 1263 ( Figure 11 ) shows mild, apparently inactive deformation of the Pacific plate west of the terrace. This line was shot at a low angle to the strike of the terrace and crosses the outer terrace fault imaged by line 1262 where it has plunged below the seafloor (CMP 2300-2500). In this area, which has undergone less deformation, the internal structure is more evident; a small anticline is curved up south of a fault. Dip moveout processing shows that it dips at an angle of at least 52 ø and that it cuts basement. Compression has tilted both sediments and basement as opposed to just thickening the sediments, indicating that basement is involved in the deformation. An angular unconformity is associated with the crest of this anticline. On either side of this structure, reflectors dip smoothly toward the terrace. Steep faults between CMPs 4300 and 4500 are also currently inactive.
3.4.
Line 1250 Line 1250 (Figure 12 ) was collected across the terrace 30 km south of line 1262. The trough section shows layers similar to those seen in line 1262; although the lower layers are thicker, they still show unit B onlapping unit A. In the terrace a set of fault-bend folds is cut by nearly vertical faults. The geometry of these sediments suggests that a compressive fault has cut up through the sediments possibly on a set of ramps and flats [e.g., Shaw and Suppe, 1994] , reaching the surface at the westernmost edge of the terrace. Subsequent tilting of the ramps suggests that later faulting was deeper, perhaps because the brittle layer thickened over time. Much of the recent sedimentation was deposited during formation of the folds since layering onlaps the fold crest (CMPs 3500-3650). The near-vertical faults could be the result of later strike-slip deformation.
On this line the plate boundary is visible, not as a distinct fault, but as an incoherent, apparently uplifted unit (CMPs 4900-5100). The lack of coherent reflection energy and weak returns from this region suggest that the sediments have been deformed enough to destroy original bedding, i.e., constitute a melange. This profile crossed a restraining bend in the QCF which is ---3 km wide and 30 km long. Northwest trending high-amplitude reflections in the GLORIA data lie between overlapping traces of the fault ( Figure 2) ; they are most likely uplifted melange. A consistent pattern between the models computed by three different studies allows some generalizations to be made. The From the Tuzo Wilson Seamounts to Alaska the two plates are similar in mechanical properties, and they are both deforming internally. Both plates are mafic so there is no strength discontinuity at the mantle; the depth to the brittle-ductile transition is a key feature in mafic plates. Microseismicity [Bird, 1997] shows that the brittle-ductile transition (the depth above which 90% of the events occur [Sibson, 1982] ) begins between 16 and 20 km depth under Graham Island and northern Hecate Strait. For the rest of the region we use thermal models and heat flow data to assess the depth to the brittleductile transition. Whether that transition begins at 650øC or 750øC in mafic plates is not strictly known, but the high heat flow in both plates means that the vertical separation between the 650øC and 750øC isotherms is only -3 km. We will arbitrarily use the number 700øC since the relative differences between the two plates is more important than pegging the transition to the nearest kilometer. When transpression began, the Queen Charlotte basin would have been warmer than it is now and the brittle-ductile transition would have been closer to that of the youngest oceanic plate along the QCF. As deformation proceeded, the thermal field would be disturbed; bulk strain heating might be important in highly deformed regions. Motion on the fault might be an additional important source of heat tens of kilometers from the fault itself [Chen, 1988] 
Discussion
The hypothesis favored in this paper is that the QCF is a vertical plate boundary and that transpression has been accommodated by significant deformation within both the oceanic and the continental plates. In this model the Queen Charlotte Islands are the direct result of pervasive transpressive deformation. Previous models have favored a geometry in which the oceanic plate is being subducted, the plate boundary switches between thrust and strike-slip geometries [Hyndman and Ellis, 1981; Yorath and Hyndman, 1983] , and the islands are a coherent block. A model in which both plates were deformed has been presented by Horn et al. [1984] but was dismissed because evidence of deformation within North America was lacking at the time.
Comparison to Previous Models
A plate geometry similar to that found in zones of oblique subduction is at first glance a possible solution to the geometry of oblique transcurrent motion. In Sumatra, strike-slip motion is accommodated by a strike-slip fault in the upper plate 300 km east of the trench [Fitch, 1972] The structural and mechanical conditions of the plates existing at commencement of transpression are extremely important. A subduction zone with a well-developed slab which undergoes a change in relative motion to oblique underthrusting will probably retain its subduction geometry. Transcurrent faulting in the upper plate is a commonly observed mechanical solution to this stress regime. A transcurrent plate boundary, however, will not instantaneously transmogrify into a subduction zone because the relative motion vector changes gradually by 70-25 ø. Initiation of subduction is not a trivial matter especially in young buoyant oceanic plates. The age of the Pacific plate adjacent to the Queen Charlotte Basin at 5 Ma was not significantly different than it is now. In the case of the QCF in which both plates adjacent to the fault are warm and weak, it seems logical that deformation within both of these plates will take up the compression, as is observed. Large amounts of net compression may well initiate subduction, but tens of kilometers do not seem to be large enough. If the brittle-ductile transition in North America was significantly shallower than it is now when transpression began, then it is conceivable that brittle Pacific plate may have intruded the North American ductile zone. Once started, that process would probably continue. However, current seismicity and flexural studies argue against there now being a subducted slab.
Refraction studies of the Queen Charlotte Basin mapped thinned continental crust and relatively flat Moho. Basement under the eastern portions of the islands is -4 km thicker than under the basin; there was no direct evidence for a subducted slab of Pacific crust in the work of Spence and Asudeh [1993] and Hole et al. [1993] . In the roughly 30 km between the QCF and the westernmost limit of these studies the authors postulated that a subducted slab might exist, but it would have to dip at angles >20ø-26 ø.
Gravity models across the QCF concur with refraction data that Moho is nearly flat under the islands. However, similar crustal densities in both plates means that gravity models provide no independent information on whether or not a subduction slab exists. Such a geometry is permissible if the slab merges smoothly with a flat continental Moho along all 400 km of the plate boundary; a vertical fault separating the two plates is equally permissible.
A plate boundary model in which a subduction slab takes up most of the compression predicts that the western side of the Queen Charlotte Islands is substantially uplifted and eroded [Yorath and Hyndman, 1983] 
